Immunoelectron microscopical distribution of histones H2B and H3 and protamines during human spermiogenesis.
The fine structural distribution of histones H2B and H3, and protamines were localized by means of specific antibodies and ultrastructural immunocytochemistry in nuclei of human spermatids and spermatozoa. The antibodies were used to detect the nuclear basic proteins on section of testis and ejaculated spermatozoa by immunoelectron microscopy. A quantitative analysis of labelling density was performed on micrographs using an interactive image analysis system. The labelling density of somatic-type histones H2B and H3 and of their testis-specific variants was constant in the nuclei of young spermatids with round nuclei (stages 1-2), and then increased in intermediate spermatids (stages 3-4). Histone H3 labelling decreased at the end of the elongation phase (stage 5) while histone H2B labelling decreased in mature spermatids (stage 6) only. Spermatozoa were found to be weakly labelled by the anti-histone antibodies. The first signs of labelling of protamines and basic intermediate proteins appeared in spermatid nuclei at stage 4, increased further in stage 6 spermatids and persisted in all sperm nuclei. The present work shows that histone-to-protamine replacement occurs at the beginning of the spermatid maturation phase in human. However, histones are partially retained in mature spermatids and sperm nuclei.